Effects of the photobleaching herbicide, acifluorfen-methyl, on protoporphyrinogen oxidation in barley organelles, soybean root mitochondria, soybean root nodules, and bacteria.
The photobleaching herbicide, acifluorfen-methyl (AFM), has been reported to be an inhibitor of the heme and chlorophyll biosynthetic enzyme protoporphyrinogen oxidase (Protox) in several plant species. However, AFM had no effect on the levels of Protox activity measured in a mitochondrial fraction from soybean roots. In contrast, AFM inhibited Protox activity in etioplasts from barley leaves and in mitochondria from barley roots, but the extent of inhibition varied depending upon the assay conditions and was maximal only in the presence of 5 mM dithiothreitol (DTT). AFM inhibition was enhanced by preincubation of barley organelle extract in the presence of DTT. Preincubation of barley extract with DTT and AFM together (but not with AFM alone) caused extensive enzyme inhibition which was not reversible by dialysis. These findings have implications for the mechanism of AFM action and for the differential effect of these herbicides on crop and weed species. AFM had no effect on the Protox activity of membranes from free-living bacterial cell of Bradyrhizobium japonicum or Escherichia coli, or on the high levels of Protox activity associated with the plant-derived membrane surrounding the symbiotic bacteria within the soybean root nodule.